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I. INTRODUCTION
Knowledge of demand for cigarettes has the usual academic and commercial interests.
It is also important for public policy because, it is a major source of tax revenue 1 and a factor for public health due to the adverse health effects of smoking. For this reason demand for cigarettes and tobacco products are widely investigated in many countries. The effects of advertising on cigarette consumption is studied by McGuinness and Cowling (1975) and Radfar (1985) . The effectiveness of health warnings, anti-smoking publicity and discontinuing the electronic media advertising in reducing cigarette consumption are investigated by Hamilton (1972) , Fujii (1980) , Warner (1977) , Bishop and Yoo (1985) , and Baltagi and Levin (1986) in the U. S.; Young (1983) in the U. McLeod (1986) in Australia and Stavrinos (1987) in Greece. Cigarette consumption in Turkey is studied less often and not at all during the past decade and a half. Therefore, the purpose of this study is to estimate a demand function for cigarettes in Turkey for the 1960-1988 period, obtaining the relevant price and income elasticities and to examine the effect of health warnings and education on cigarette consumption.
This paper is organized as follows. Section II describes the practices of the State
Monopoly over production of tobacco products and the recent trends in smoking. The model specification is discussed in Section Ill. Section IV presents the estimation results. Section V discusses policy implications. Conclusions appear in Section VI. The data and data sources are provided in the appendix.
II. THE STATE MONOPOLY, ADVERTISING AND RECENT SMOKING TRENDS
The production and wholesale distribution of cigarettes and tobacco products are undertaken by a state firm called "Tekel," the Monopoly. Cigarettes are not advertised by the State Monopoly except for a limited advertisement in print for a short period of time when a new brand is introduced. Imports of cigarettes were allowed in 1984, 2 and since then 2 imported brands have been aggressively advertised by the manufacturers (but not the domestic brands) in print media and in public posters. No advertising is allowed in radio or television.
The health warnings took the form of a warning on cigarette packages starting in September of 1981 . In February 1986 there was an anti-smoking campaign by one of the national newspapers through a series of front page articles on hazardous health effects of smoking.
Then, in 1988, the Ministry of Health initiated a short-lived anti-smoking campaign mainly by placing anti-smoking posters in public places.
The production and consumption of filter-tip cigarettes has increased steadily over the years. Table 1 shows the average annual share of filter-tip cigarettes in the total tobacco products. This share increased from about 9 percent in the late 1960s to over 90 percent in 1988. 3 Table 1 also shows the average share of variety tobacco products in the total. Variety tobacco includes ground tobacco for cigarettes and pipes, as well as fancier products. Their share declined from about 8 percent in the late 1960s to about 1 percent in 1988. 4 In this study cigarette tobacco includes tobacco used for filter and non-filter cigarettes, variety tobacco, imports (since 1984) and estimated amounts for the black market activity. Accordingly the cigarette price is a weighted average of the prices of these, where the weights are their respective consumption shares in the total. The data and their sources are given in the Appendix. 1960 Appendix. -65 1966 Appendix. -70 1971 Appendix. -75 1976 Appendix. -80 1981 Appendix. -85 1986 The real price of cigarettes, although it fluctuated at times, has increased by one and a half times during 1960-75. It almost doubled during the 1976-1988 period. Cox and Marks (1983) gives information on cigarette consumption trends in several OECD countries. According to the Organization for Economic Cooperation and Development (1990) the consumption of total tobacco products in 1980 ranged from highs of 3.6 kg.
per adult in the Netherlands and 3.5 kg. in Canada to lows of 2.0 kg. in Sweden and 1.5 kg. in Finland. The same figure was 2.4 kg. in Turkey in 1980.
In Turkey, smoking has been a widespread habit among men of all socio-economic classes and has been socially accepted among urban women. There has been no systematic examination of the prevalence of smoking by gender, education, age and by urban, rural or other geographic locations. Oztiirk and Aykut (1975) found that among the medical, divinity and engineering students of Uludag l!niversity 9 percent of the students started smoking before the age of 13, 30 percent started between the ages of 14-16, and another 53 percent started smoking between 17-19, and 8 percent started after the age of 20. Ulusoy (1980) reported that 25 percent of the nursing high school (all girls) and 35 percent of the Hacettepe anti-smoking campaigns. The model can be written as:
A priori, we expect the coefficients of real price and the dummy variable to be negative and that of real disposable income to be positive. The estimated equations in the next section also include education variables representing secondary and tertiary enrollments.
Several authors, including McGuinness and Cowling (1975) , Fujii {1980), Radfar (1985) , Baltagi and Levin (1986) and others, used an adaptive expectations hypothesis in modelling the demand for cigarettes to reflect the habit forming nature of smoking. In this 7 paper a general dynamic version of the above model is employed and tested to achieve a parsimonious specification.
Only the demand for cigarettes is modelled. The supply side is ignored since the State
Monopoly is a monopolist and there is no one-to-one correspondence between the quantity supplied and the price. The State Monopoly is actually a monopsonist-monopolist. While there are a large number of tobacco growers, it is the sole purchaser of raw tobacco and the sole producer and seller of processed tobacco products. Accordingly, the ordinary least squares (OLS) estimation of the demand function for cigarettes will give consistent and efficient estimates.
IV. ESTIMATION RESULTS
The ordinary least squares estimates of the models of demand for cigarette tobacco are summarized in Tables 2 and 3 Notes: The absolute value of the t-ratios are in parentheses. A single asterisk indicates significance at 5 percent level and a double asterisk at 1 percent level.
Godfrey (1978) ). It is distributed as F(i, T-k-i) under the null of serial independence, where T
is the number of obseivations and k is the number of parameters estimated. ARCH(;),
.form of the LM-test of j-th order autoregressive conditional heterosksedasticity due to Engle (1982) . It is distributed as F (j, T-k-2j) General dynamic specifications are estimated to achieve stationary residuals and parsimonious representations are obtained through testing. In model 1 the own price of cigar-· ettes and the CPI are included separately. As expected the own price coefficient estimates are negative and those of CPI are positive. Further, these two coefficient estimates are nearly equal in size with opposite signs. Therefore, models 2-8 are estimated using the real price of cigarettes, the ratio of the own price and the CPI. Models 2-4 include both 082-88 and 086-88. Since the estimated coefficient of 086-88 is found to be insignificant, models 5-8
include only 082-88. Models 4 and 8 are the static models and suffer from coefficient instability as indicated by the Chow test, and also of autocorrelated residuals in the case of model 4. Models 3 and 7 represent the partial adjustment hypothesis with one period lagged value of the dependent variable among the regressors. In models 2 and 5, the two-period lagged value of the dependent variable is not significant. In model 6, although the income and oneperiod lagged value of income are insignificant, income is significant in the corresponding long-run static solution. The long-run static solutions of the equations in Table 1 are given in can conclude that the effect of health warning was stronger than that of advertisement.
Studies by Hamilton (1972) , Warner (1977) , and Baltagi and Levin (1986) indicate that health scares significantly reduced cigarette consumption in the U.S. Fujii (1980) and Bishop and Yoo (1985) suggested that rising taxes would be more successful in reducing consumption. McLeod (1986) found that advertising bans brought about a short-lived reduction in tobacco consumption in Australia. Cox and Smith (1984) compared different approaches towards smoking and found that the countries which fought smoking via official regulations such as smoking bans in public places have been more successful in achieving a reduction in consumption than the countries with no such official policy. 9 
Effects of Education
The effects of education on cigarette demand is hypothesized to be through two channels. The higher educational attainments mean, on the one hand, higher incomes, and hence increased cigarette demand. On the other hand, we can expect the better educated to be better informed about the adverse health effects of smoking, and hence a factor decreasing cigarette demand. Enrollment ratios are included in the demand equations to examine these effects, although these effects may be difficult to obseive at the aggregate level. Estimation results together with corresponding long run solutions are shown in Table 4 . In this table "education" is the ratio of the total of enrollments in the middle schools, high schools and universities to the population in the 12-24 age group. Models 1 and 2 in 34 . 51 .25 .25 . 09 . 58 .53 . 74 .86 . In model 3, the educational attainments are represented by two variables. The "secondary" is the ratio of the enrollments in the middle and high schools to the population in the 12-17 age group.
Its estimated coefficient is negative but insignificant. The "tertiary" is the ratio of university enrollments to the 20-24 age group. Its estimated coefficient is negative and significant at the 5 percent level. We can conclude that at university level education the effect of having better health information is stronger than the opposite effect of higher income.
V. POLICY IMPLICATONS
The estimated price elasticities of demand for cigarettes imply that a 10 percent price increase will reduce consumption by 2 percent in the short run and by 4 percent in the long run. Thus, increased taxes could be used as a tool for curtailing consumption. There will also be an increase in government revenue since the percentage change in quantity is smaller than the percentage change in price. However, how much the taxes could be raised without encouraging smuggling is an important question. There is already evidence of increased black market activity in 1988 after two years of absence. In general not all of the price increase will be translated into a reduction in consumption. A restructuring of demand by switching to low cost brands of cigarettes usually accompanies taxes; To be effective in reducing consumption, proportionally higher price increases are suggested for the low cost brands than for the expensive brands. It may also be true that price increases affect the decision to start smoking rather than the amount smoked.
The incidence of the tax will differ by the socio-economic and education groups.
Lower smoking rates are associated with higher education levels in the United States and the Soviet Union. Analysis of the previous section indicates that this may be true in Turkey also.
Thus, the incidence of the tax will be larger on the uneducated who will have smaller disposable income as a result than on the educated rich.
The estimated effect of the health warning indicates that it reduced consumption by about 9 percent over the period of 1982-1988 . This is larger than the reduction that could be achieved by a 10 percent price increase. Realization of a 9 percent reduction in consumption would require a 23 percent increase in taxes. Thus, health warnings may be more powerful in reducing consumption than taxes and less regressive with respect to consumer income than taxes. In practice, a combination of taxes and educational actions will be probably most effective in reducing cigarette consumption. These actions should include health warnings and posters and their frequent change to be effective, restrictions on smoking in public places, prohibiting sales to minors and educational programs in schools. Tax proceeds could be used to sponsor the educational campaigns, as was done in Norway.
VI. CONCLUSION
This paper examines the characteristics of cigarette demand in Turkey using annual data for the 1960-88 period. As expected, demand is a negative function of price and a posi-. tive function of income. Further, demand is both price and income inelastic. The 1982 health warning and the 1986 and 1988 anti-smoking campaigns all had a significantly negative effect on demand. The average decline is found to be about 9 percent over the 1982-1988 period.
It needs to be examined further as new data becomes available whether the decline will continue or it will be arrested by the cigarette advertisements that started in 1984. Educational attainments are found to be negatively related to cigarette demand but are insignificant except at the university level. The results suggest that public education about the health effects of smoking may be more effective in reducing consumption than raising the price of cigarettes.
Public education may also be less regressive in its impact on consumer incomes than taxes because education exerts its primary effect on the smoking behavior of the less educated who are currently less well informed about the health consequences of smoking. 4. Ground tobacco is used by rolling it with a cigarette paper right before smoking. Tiirel (1975) 
5.

